Diatom blooms in Thau lagoon are always related to rain events leading to inputs of inorganic nutrients such as phosphate, ammonium and nitrate through the watershed with time lags of about 1 week. In contrast, blooms of Alexandrium catenella/tamarense can occur following periods of 3 weeks without precipitation and no significant input of conventional nutrients such as nitrate and phosphate. Field results also indicate a significant drop (from 22-25 to 15-16 μM over 3 days) in dissolved organic nitrogen (DON) at the bloom peak, as well as a significant inverse relationship between A. catenella/tamarense cell density and DON concentrations that is not apparent for diatom blooms. Such dinoflagellate blooms are also associated with elevated (6-9 μM) ammonium concentrations, a curious feature also observed by other investigators, possibly the results of ammonium excretion by this organism during urea or other organic nitrogen assimilation.
Comparing diatom and
data on such rate processes (Glibert et al. 2010) . 68
In Thau lagoon (Southern France), the recent appearance (1995) and recurrent development 69 (up to 250 µg Chla L -1 ) of HABs (Alexandrium catenella/tamarense) have taken place in a 70 long-term context of oligotrophication (Souchu et al. 1998; Collos et al., 2009 ) that tends to 71 support the lack of relationship with "conventional" nutrient supply. In the same waters, 72 episodic rain events bring DIN and SRP from the watershed leading to diatom blooms (up The calibration with 20 different compounds of nitrogen and phosphorus required an 111 irradiation time of 24 h for optimal oxidation that gave results comparable with high 112 temperature catalytic oxidation methods (HTCO) within 10% (Gasc, 1993 For chlorophyll a (Chl a) determination, 750 mL of water were filtered through a GF/F filter 127 which was stored in petrislides® and immediately frozen at 20°C. Analyses were performed 128 within a few weeks using the fluorometric method for pre-2000 samples (Yentsch andspectrofluorometry (Neveux and Lantoine, 1993 between mean diatom cell densities in March and mean salinities in January-February (Fig.  159 2). Durbin-Watson tests indicated that there was no serial autocorrelation between residues. 160 There were also weaker significant inverse relationships using maximum salinity values and 161 third quartile diatom cell densities, but in it was not the case for dinoflagellate cell densities. 162
In the fall, the dinoflagellate bloom was positively related to water temperature (Fig. 3 ) 163 We illustrate both kinds of blooms by several examples as follows. Another diatom bloom example is taken from a November 1993 Thalassiosira bloom 180 following a major rain event in early November that led to a pulse of nitrate (up to 11 µM) 181 and ammonium (up to 4 µM) and a chl a peak of about 37 µg L -1 a week later (Fig. 5 ). Both 182 ammonium and nitrate were exhausted by that time. SRP was 0.07 µM and DIN was 0.3 µM 183 at bloom peak. DIN/SRP ratios ranged from 2.5 to 28.5 with a value of 4 at bloom peak. 136,000 cells L -1 at station A00 on October 2. A rain event (65 mm) on September 22 led to a 221 small pulse of ammonium (2-3 µM) and nitrate (4-7 µM). DIN/SRP ratios ranged between 2.0 222 and 9.9, the latter value being due to the ammonium maximum observed at bloom peak.limiting nutrient. But the most striking features concerned significant (unpaired t test, 225 p=0.0009) decreases in DON between September 29 (25.5 and 22.4 µM at stations A00 and 226 A5 respectively) and October 2 (16.2 and 15.5 µM at station A00 and A5 respectively), and 227 ammonium peaks of 6 µM (station A00) and 9.5 µM (station A5) coinciding with peak cell 228 densities (Fig. 9) (Fig. 9) , the DIN/SRP ratio was always below 270 6.5, except at the bloom peak, when ammonium also reached a maximum value. 271
While there was no apparent decrease in DON during the diatom blooms (Fig. 4 and 272 5), this was the case during the A. catenella/tamarense bloom of fall 2003 (Fig. 9) . DON 273 minima coincided with peaks in cell densities at both stations. Although there is a lot of where it was shown, from uptake kinetics considerations, that the low ammonium 305 concentrations could not support the observed growth rates and DON had to be used directly. 306
In the present case, the highly significant positive relationship between A. 307 catenella/tamarense cell densities and ammonium ( in Fig. 8 and 9 occurred during dry periods. 332
Finally, we emphasize that our field estimate of growth is based on data from 25 stations within 333 the creek, so that this intensive sampling gives a representative picture of the situation and 334 averages out any heterogeneity in Alexandrium biomass levels. 335
The Alexandrium growth rates are also higher than net growth rates for diatom blooms 336 described in Fig. 4 and 5 (0.70 and 0.35 d -1 respectively). Thus, this dinoflagellate can 337 occasionally grow faster than diatoms and this feature partly explains its periodic dominance. 338
We suggest that this higher growth rate is due to its ability to use DOM as already shown in 
